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SUMMARY 


A  sizing  evaluation  of  six  items  of  Navy  women’s  uniform  clothing,  conducted  in  an  earlier 
study  (Mcllian  et  al.,  1990),  turned  up  a  number  of  design  and  sizing  problems  inherent  in  the 
clothing  itself.  Garments  included  in  the  study  were  the  service  dress  blue  coat,  slacks,  and 
skirt,  the  summer  white  skirt  and  slacks,  and  the  short-sleeved  white  blouse.  New  sizing  systems 
for  these  garments  were  devised  with  a  view  toward  (1)  better  accommodating  the  proportional 
differences  found  among  Navy  women,  (2)  bringing  Navy  clothing  sizes  into  closer  conformity 
with  commercial  sizing,  and  (3)  developing  a  single  sizing  system  for  all  lower  body  garments. 

The  chief  source  of  proportional  differences  among  Navy  women  appeared  to  investigators 
in  the  earlier  study  to  be  difterences  between  Black  and  White  women.  Further  statistical 
studies  of  the  original  Navy  women’s  sample  and  of  a  larger  military  data  base  confirmed  that 
for  the  same  height  and  hip  size.  Black  women  have  slightly  smaller  waists,  shorter  rises,  similar 
posterior  crotch  length  and  total  crotch  length,  and  higher  buttock  points  than  do  White  women. 
For  clothing  applications  this  means  that  Black  women  not  only  require  a  shorter  rise  but  a 
point  of  maximum  hip  circumference  should  be  higher  in  relation  to  the  rise  length.  It  was  also 
established  that  Blacks  require  longer  sleeves  and  pants  legs  for  the  same  torso  sizes  than  do 
Whites. 

Separate  sizing  systems  were  considered  infeasible.  Instead,  new  sizing  systems  were 
developed  to  accommodate  both  races  better.  This  was  done  by  having  garment  lengths  based 
on  torso-to-height  proportions  rather  than  just  on  height,  and  by  providing  longer  sleeve  and  leg 
lengths. 

Commercial  sizing  practices  were  examined  and  found  to  offer  a  considerably  wider  variety 
of  proportions  than  are  currently  available  to  Navy  women.  That  is,  for  the  same  waist  size 
women  can  choose  commercial  clothing  in  junior  sizes  (narrow  hips),  misses  sizes  (medium  hips) 
or  women's  sizes  (wide  hips).  The  American  Society  for  Testing  and  Materials  (ASTM)  is 
currently  developing  standard  sizing  systems  for  commercial  clothing.  An  analysis  of  proposed 
ASTM  piisses  sizes  (the  only  ones  available  at  .re  time  this  study  was  conducted)  indicated  that 
these  sizes  fall  almost  exactly  in  the  center  of  the  distribution  of  Navy  women. 

A  series  of  sizing  procedures  were  then  undertaken  to  arrive  at  proposed  new  sizing 
systems  for  the  six  Navy  garments  under  study.  Proposed  ASTM  misses  values  were  used  as  a 
starting  point,  and  the  observations  and  data  gathered  in  the  two  studies  of  Navy  women  were 
used  to  modify  design  values  accordingly. 

Sizing  tables  for  the  proposed  system  include  s.zes  to  accommodate  short,  medium,  and  tall 
women  as  well  as  proportional  vaiiations  represented  by  junior,  misses,  and  women’s  hip  sizes. 
Thorough  fit-testing  should  be  conducted  before  any  wider  use  is  made  of  these  recommended 
values. 
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DEVELOPMENT  OF  SIZING  SYSTEMS 
FOR  NAVY  WOMEN’S  UNIFORMS 


INTRODUCTION 

This  research  is  part  of  a  larger  effort  focused  on  evaluating  and  developing  sizing 
programs  for  Navy  women’s  clothing.  The  initial  study  (Mcliian,  Ervin,  and  Robinette, 
NCTRF/TR  No.  182,  1990)  dealt  with  evaluating  the  size  and  fit  of  Navy  women’s  uniforms  and 
developing  size  prediction  charts  to  guide  individuals  in  selecting  uniforms  of  best  fit.  In  this 
second  phase  of  the  research,  described  in  this  report,  observations  and  data  from  the  first  study 
were  used  to  develop  improved  sizing  systems  from  which  new  clothing  can  be  designed. 

In  the  earlier  study,  a  team  from  the  Navy  Clothing  and  Textile  Research  Facility  (NCTRF) 
evaluated  six  garments  (service  dress  blue  coat,  slacks,  and  skirt,  summer  white  skirt  and  slacks, 
and  short-sleeved  white  blouse).  Subjects  were  asked  to  try  on  the  six  garments  and  the  size  of 
best  fit  was  determined.  Body  size  dimensions  crucial  to  the  design  of  clothing  were  also 
measured  on  a  representative  sample  of  906  Navy  women.  (See  Appendix  A  for  a  description 
of  the  measured  dimensions.)  During  the  sizing  evaluation  some  problems  inherent  in  the 
design  and  sizing  of  the  garments  themselves  emerged.  For  instance,  the  shouldcr/arm  area  for 
coats  seemed  to  be  too  small,  and  there  did  not  appear  to  be  a  sufficient  variety  of  waist  and 
hip  combinations  to  accommodate  the  different  body  types  found  among  Navy  women.  It  was 
also  noted  that  the  four  lower  body  garments  were  all  proportioned  somewhat  differently,  and, 
as  a  result,  the  size  ot  best  fit  for  some  women  was  different  tor  each  garment. 

Observations  and  data  gathered  during  the  earlier  evaluative  phase  of  this  research  effort 
were  used  to  develop  experimental  sizing  systems.  Goals  for  the  new  system  were  to: 

•  better  accommodate  the  proportional  diversity  found  among  Navy  women; 

•  bring  sizing  for  Navy  women's  clothing  into  closer  conformity  with  commercial 
sizing; 

•  develop  a  single  sizing  system  for  all  lower  body  garments. 


PROPORTIONAL  DIFFERENCES 

The  chief  source  of  proportional  differences  among  Navy  women  appeared  to  investigators 
in  the  earlier  study  to  be  differences  between  Black  and  White  women.  To  further  understand 
these  diffei cnees,  a  multivariate  discriminate  analysis  was  performed. 

The  results,  shown  in  Tables  la  and  lb,  confirm  the  existence  of  proportional  differences 
between  Black  and  White  women  in  this  sample.  Table  la  indicates  the  distance  (D:)  between 
the  racial  groups.  Group  1  is  White,  Group  2  is  Black,  and  Group  4  is  Hispanic.  There  were 
too  few  members  of  Group  3  (Orientals)  to  use  in  the  evaluation.  It  appears  that  the  White 
and  Black  groups  arc  farthest  apart,  (D  =3.13),  and  that  Hispanics  and  Blacks  arc  nearly  as  tar 
apart  (D:  =  2.89).  'Die  Hispanics  and  Whitts  arc  fairly  close  (D:  =  1.37).  Table  lb  shows  the 
linear  discriminant  function  for  each  group.  This  is  the  equation  that  sorts  the  observations  into 
groups  based  on  their  anthropometry.  The  numbers  listed  are  the  coefficients  tor  the  variables 
listed  at  the  left.  Diffcivriv.es  in  the  coefficients  from  group  to  group  can  be  used  to  indica* *• 
how  the  groups  differ. 
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TABLE  la.  Discriminant  Analysis  Pairwise  Squared  Generalized 
Distances  between  Groups 
D'  (1 1 J)  =  (X,  -  Xj)'  COV  1  (X,  -  Xj) 

Generalized  Squared  Distance  To  Race* 


From  Race* 

1 

.  .... 

2 

4 

1 

0.00000000 

3.12737069 

1.36886300 

2 

3.12737069 

0.00000000 

2.89016587 

4 

1.36886300 

2.89016587 

0.00000000 

TABLE  lb.  Discriminant  Analysis  Linear  Discriminant  Function 
Constant  =  -.5  ,  COV  ‘  X,  Coefficient  Vector  =  COV  ’  X, 

Race 


1 

2 

4 

Constant 

-451.32585902 

-445.81504292 

Stature 

15.66887670 

14.86418292 

15.45730389 

Hip  Circumference 

-0.44976639 

-0.31427587 

-0.43060782 

Neck  Circumference 

14.11574807 

14.83364552 

14.01260713 

Shoulder  Circumference 

5.46675706 

5.81847717 

5.49240074 

Chest  Circumference 
at  Scve 

-0.96458717 

-1.12220129 

-0.54620983 

Bust  Circumference 

0.60229260 

0.58186722 

0.44058998 

Chest  Circumference 
below  Bust 

1.55192098 

0.87502620 

— 

Waist  Circumference 

4.78386455 

4.62581619 

4.73002641 

Waist  Back 

-1.19828219 

-1.28008134 

-1.50473546 

Sleeve  Inseam 

3.00566034 

3.75951389 

3.36696009 

Sleeve  Outscam 

-2.077'. 5070 

-1.58103840 

-1.66022432 

Sleeve  Length 

0.64541478 

0.72680254 

0.72108261 

Waist  Height 

-5.83562038 

-6.64602418 

-6.42065026 

Crotch  Height 

-6.01 1936S0 

4.46628411 

-5.97516857 

*  1  =  White 

2  =  Black 

4  =  Hispanic 
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Study  of  these  differences  reveal  that  for  Whites  and  Blacks  of  equal  stature  Blacks  tend  to 
have  longer  limbs  along  with  shorter  torsos.  For  clothing  applications  this  clearly  suggests  that 
Blacks  require  longer  sleeves  and  pant  legs  for  the  same  torso  sizes.  In  addition,  Blacks  appear 
to  be  equal  to  Whites  in  w-aist  height  and,  at  the  same  time,  longer  in  crotch  height  which 
means  that  the  rise  for  Blacks  is  much  shorter.  This  could  mean  that,  for  Blacks,  the  location  of 
the  maximum  hip  circumference  measurement  should  be  much  higher  with  respect  to  the  waist, 
and  would  explain  certain  fit  problems  in  the  hip  region  which  occurred  for  Black  women.  The 
"fitted"  coat  gapped  in  the  back  on  many  Black  women.  This  gap  was  probably  caused  by  the 
fact  that,  for  many  Black  women,  the  swell  of  the  hip  occurred  higher  up  than  for  White  women 
and  the  coat  would  have  been  tapered  too  narrowly  at  this  point.  There  also  appeared  to  be  a 
problem  with  the  pants  "riding  up"  in  the  hip  area.  Again  this  would  result  when  the  largest 
part  of  the  hip  was  higher  with  respect  to  the  waist. 

To  further  explore  these  problems,  more  specific  lower  torso  data  were  needed, 
specifically,  posterior  crotch  length  measurements.  A  larger  military  data  base  with  a  larger 
number  of  lower  trunk  variables  was  utilized  to  evaluate  the  differences. 

Analysis  of  the  enlarged  data  base  confirmed  the  following:  for  the  same  height  and  hip 
size,  Black  women  have  slightly  smaller  waists,  shorter  rises,  similar  posterior  crotch  length  and 
total  crotch  length,  and  higher  buttock  points  than  do  White  women.  This  reemphasizes  that,  in 
terms  of  designing  clothing  that  will  better  fit  Black  women,  not  only  should  the  rise  be  shorter 
than  for  Whites  but  the  point  of  maximum  hip  should  be  higher  in  relation  to  the  rise  length. 

It  was  determined  that  the  creation  of  separate  sizing  systems  would  require  too  many 
sizes  and  would  not  be  feasible;  rather,  attempts  would  be  made  to  be  more  accommodating  to 
both  races.  This  would  be  done  by  having  garment  Lngths  based  on  torso-to-height  proportions 
rather  than  just  on  height,  and  providing  longer  sleeve  and  leg  lengths.  This  means  that,  given 
two  women  of  the  same  height,  a  Black  woman  might  achieve  a  better  fit  in  a  petite,  while  a 
White  woman  might  wear  a  regular. 


COMMERCIAL  SIZING  PRACTICES 

Next,  commercial  sizing  practices  were  examined.  During  the  fit  tests  many  subjects  had 
complained  that  the  size  they  wore  in  Navy  clothing  was  not  the  size  they  wore  in  commercial 
clothing.  Also,  unlike  current  Navy  sizing  systems,  commercial  sizing  is  available  in  a  wide 
variety  ol  proportions;  i.c.,  tor  the  same  size  waist  women  can  choose  from  juniors  (which  have 
narrow  hips),  misses  (regular  hips),  or  women's  (larger  hips).  The  American  Society  for  Testing 
and  Materials  (ASTM)  is  currently  developing  standard  sizing  systems  for  commercial  clothing. 
By  incorporating  some  of  the  proposed  ASTM  standards,  the  Navy  clothing  sizing  system  should 
more  closely  resemble  commercial  sizing.  However,  at  the  time  of  this  study,  the  ASTM 
standards  were  still  under  development  and  only  the  proposed  misses  dimensions  were  available. 
Tabic  2  shows  the  proposed  ASTM  standards  used  in  this  sizing  analysis. 

To  determine  the  feasibility  of  utilizing  ASTM  standards  to  develop  lower  body  sizing, 
ASTM  misses  waist  and  hip  circumferences  were  plotted  on  a  bivariate  tabic  showing  the 
distribution  of  Navy  women  (sec  Figure  1).  The  ASTM  misses  sizes  are  indicated  by  squares. 
The  crosse ,  (^-)  indicate  the  location  of  individual  Navy  women.  A-.  can  be  seen,  the  ASTM 
sizes  fall  almost  dircctiv  in  the  center  of  the  distribution  of  N!aw  women,  making  this  a  good 
starting  point  for  creating  a  sizing  system  for  Navy  women's  clothing. 
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TABLE  2.  ASTM-Proposed 
Body  Size  Measurements:  Misses 
(inches) 


2 

a 

6 

8 

10 

12 

14 

16 

Bust  Circumference 

31 17 

32” 

33* 7 

34 17 

36 

EBB 

39 

41 

Waist  Circumference 

23” 

241'2 

25'- 

26” 

28 

29” 

31 

33 

Scye  Circumference 

13' 4 

13” 

14' 4 

14” 

15” 

16 

16s* 

17” 

Upper  Arm 

Circumference 

■ 

10 

10” 

10” 

11” 

11” 

12” 

12” 

Arm  Length  Center 

Back  Neck 

29s* 

29” 

30” 

20” 

30U/ 

16 

31 

31s  1 

6 

31” 

Across  Shoulder 

14” 

14s* 

14” 

15” 

15” 

15” 

16” 
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Across  Back 

13' s 
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14” 

14” 

15 

15” 

15” 

16” 

Back  Waist  Length 

1  s'* 

16 

16” 

16” 

16” 

16” 

17 
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19 1/2 

19" 

20 
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20s* 
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64 

64 

64 

64 

64 
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14 

14” 
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32 

33 

34 
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37 

38” 

40” 

Hip-Seat  Circumference 

34 

35 

36 

37 

38” 

40 

41” 
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20' 4 

20” 

21” 

22” 

23” 

24 17 

25” 
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39” 

40 
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40” 

40” 

40” 

41 
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m 

29 1  * 

ED 

791  - 
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29” 
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29” 

Rise 

1  /■'  1  H 
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10” 

10” 

11 

11” 

11” 
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1  1 

Crotch  Length 

25 1  - 

26 

26” 

BE 

27” 

m 

2y>  4 
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Figure  I 

Plot  of  Waist  Circumference  and  Hip  Circumference  of  Navy  sample. 
(ASTM  Misses  Sizes  Indicated  Fy  Squares) 


DEVELOPING  THE  SIZING  PROGRAMS 


It  was  noted  in  the.  previous  study  that  additional  room  was  needed  at  given  bust  or  waist 
sizes  by  many  women.  In  other  words  greater  variety  of  garment  shapes  was  required.  To 
achieve  this,  women’s  and  junior  hip  adaptations  were  developed  from  the  ASTM  misses  sizes. 
Three  inches  were  added  to  the  hip  for  women’s  sizes  and  two  inches  were  subtracted  for  junior 
sizes.  These  adaptations  were  not  deemed  necessary  for  all  sizes,  given  the  distribution  of 
women.  Women's  sizes  were  added  for  sizes  4  to  14  and  junior  sizes  for  sizes  10  to  16. 

Four  measurements  were  selected  as  "key",  or  sizing,  dimensions:  bust  circumference, 
waist  circumference,  hip  circumference,  and  height.  The  resulting  sizes  in  terras  of  these  key 
dimensions  are  shown  in  Table  3  and  in  Figures  2  and  3.  In  the  figures,  the  lower  right  comer 
of  each  size  category  represents  the  key  dimension  values  for  the  size.  The  categories  extend  to 
cover  ait  the  individuals  in  the  sample  who  are  smaller  than  th  key  dimension  values,  and 
constitute  ar.  educated  guess  at  who  will  wear  the  size.  The  actual  clothing  size  worn  will  vary 
depending  upon  design,  ease,  and  fabric. 

Proposed  ASTM  values  for  bust  and  waist  circumference  were  combined  with  the  three 
sets  of  hip  circumferences  and  three  stature  values  (Petite  -  63. 5”,  Regular  =  67",  Tall  =  70") 
in  lour-step  regression  equations  to  arrive  at  sizing  values  for  other  variables  in  the  18-sizt 
system.  Due  to  noted  differences  between  the  races,  Blacks  and  Whites  were  calculated 
separately,  The  values  are  shown  in  Appendix  B  (Table  B-l). 

The  next  phase  involved  developing  a  composite  sizing  system,  i.e.,  one  which  used  data 
from  the  Whites  as  a  base  but  incorporated  data  from  Blacks  (see  Appendix  B,  Table  B-2). 

Regressed  values  shown  in  Table  B-l  represent  the  average  value  (50th  percentile)  for 
that  variable.  Practical  considerations  dictated  that  many  of  these  values  be  adjusted  to 
accommodate  a  larger  segment  of  the  population.  This  was  done  by  multiplying  selected  normal 
probability  values  bv  the  error  term  and  adding  to,  or  subtracting  from,  the  regressed  mean. 
Adding  and  subtracting  "1  x  the  error  term"  will  give  (roughly)  the  range  for  the  middle  two- 
tluro.  of  the  population.  Adding  and  subtracting  the  "error  term  x  2.33"  will  give  a  range 
approximating  the  middle  90  percent  or  the  5th  to  95th  percentile.  In  the  development  of  the 
composite  program  it  was  often  assumed  that  taking  a  garment  in  is  easier  than  letting  it  out,  so 
larger  values  were  selected.  Where  there  were  no  significant  differences  between  Blacks  and 
W  lines  White  values  were  used  for  calculation  purposes.  The  manner  in  which  each  variable 
was  developed  tor  the  final  composite  sizing  system  is  described  below. 


Neck  C i rcumfer cnce 


Because  the  Black  values  were  larger  than  the  White  values,  the  composite  size  was 
developed  Irom  the  Black  values  plus  1.25  inches  (error  term  x  2.33). 


bheuKJcj  Circumference,  Chest  Cir "umferenec  at  Scvc.  Chest  Circumference  below  Bust,  Waist 
Back  ixmnh 

For  these  measurements,  no  significant  differences  were  found  between  Blacks  and  Whiles. 
Because  the  majority  ot  the  population  is  White,  White  values  were  selected,  These  variables 
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TABLE  3.  Key  Sizing  Dimensions:  18-Size  System 
(Inches) 


MISSES 


Size 

Bust 

Circ 

4 

321'’ 

6 

33 1/1 

8 

34w 

10 

36 

12 

37w 

14 

39 

16 

41 

18 

43 
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Hip 
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Circ 

Circ 

4 

32*  * 

24 1  • 

38 

6 
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39 
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arc  not  particularly  critical  to  the  Gt  of  the  garment  (and  are  related  to  bust  circumference 
which  is  used  as  a  key  dimension)  so  no  adjustments  were  mrde. 


Sleeve  Inseam* 

In  order  to  accommodate  Blacks,  who  tend  to  have  longer  arms  and  shorter  torsos  than 
Whites,  a  common  inseam  sleeve  value  was  selected  for  all  sizes  of  a  given  length  as  shown  in 
Figure  4.  This  is  a  bivariate  table  of  waist  back  length  (used  as  a  torso  length  measurement) 
and  sleeve  inseam  length  with  subjects  plotted  in  terms  of  race  values  (1  =  Whites,  2  = 
Blacks).  The  three  lines  represent  Petite  Regular,  and  Tall  coats.  The  symbols  in  the  middle 
of  the  lines  snow  sleeve  hem  length,  and  the  line  extensions  represent  the  alteration  ranges. 
That  is,  the  Size  6  Petite  jacket  would  have  the  same  (adjustable)  sleeve  length  as  the  Size  14 
Petite.  As  noted,  the  garment  lengths  are  based  largely  on  torso  length  and  so,  conceivably, 
taller  Blacks  could  actually  get  a  belter  Gt  in  a  Petite  coat  if  it  has  longer  sleeves. 


Sleeve  Outscam.  Sleeve  Length** 

The  values  were  developed  from  an  additional  three-step  regression  equation  using  the 
sleeve  inscam,  scye  circumference,  and  chest  circumference  values  for  each  size  as  input.  The 
values  from  this  additional  equation  were  used  so  the  related  sieevc  variables  would  Gt  together. 

Waist  Height 

This  value  was  derived  by  adding  crotch  height  and  rise. 


Crotch  Height 

For  this  variable  the  95th  percentile  value  for  Blacks  was  used  for  all  sizes  and  lengths  on 
the  assumption  that  shortening  slacks  is  easier  than  lengthening  them.  Again,  this  was  done  to 
accommodate  Blacks  who  have  longer  legs  hut  who  would  wear  Petite  sizes  because  of  shorter 
rise  values. 


Crotch  Length 

This  value  is  based  on  an  additional  four-step  regression  using  rise,  waist  circumference,  hip 
circumference,  and  stature  values  for  each  size  as  input.  This  was  done  so  that  the  lower  torso 
variables  would  fit  together, 


*  This  is  a  body  measurement  of  inner  arm  length  corresponding  to  the  location  of  the  sleeve 
inseam. 

** These  arc  body  measurements  of  outer  arm  and  spine-to-wrist  lengths,  respectively. 
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rrmsing  values;  819  subjects  hi/Wen. 


Arm  Circumference 


While  values  plus  1.38  inches  (2.33  x  error  term)  will  allow  accommodation  for  larger  arms 
(an  apparent  problem  in  the  current  blue  coat). 


Scve  Circumference 

As  with  arm  circumference,  White  values  were  used  plus  (2.33  x  error  term). 

Thigh  Circumference 

Blacks  appeared  to  have  larger  thigh  circumferences,  so  those  values  plus  (2.33  x  error 
term)  were  used. 


Rise 


The  concern  for  this  variable  was  to  accommodate  a  larger  portion  of  the  population 
without  making  it  too  long  for  Blacks.  Rather  than  add  the  same  error  term  adjustment  to  all 
three  length  values,  we  derived  the  rises  for  each  of  the  three  lengths  differently.  For  Petite, 
the  White  value  minus  "1  x  error  term"  (.74)  was  used.  This  should  produce  a  better  Gt  for 
Blacks.  By  keeping  crotch  height  at  the  95th  percentile,  Blacks  with  long  legs  could  get  a 
better  Gt  wearing  Petite  sizes.  Rise  for  Regular  length  remains  as  is.  while  rise  for  Tall  is 
adjusted  to  accommodate  people  with  longer  rises:  White  value  plus  (2.33  x  error  term). 

When  the  Navy  Misses  sizes  arc  compared  to  ASTM  sizes  for  dimensions  other  than  the 
key  sizing  variables  it  appears  that  the  Navy  women  have  the  following  size  characteristics: 

•  Larger  Neck  Circumferences  for  the  smaller  sizes  (4,  6,  8). 

Differences  in  neck  circumference  measurements  decrease  in  the 
middle  range  of  sizes  and,  Gnally,  cross  over;  at  size  18,  Navy 
women  have  smaller  Neck  Circumferences. 

•  Smaller  Crotch  Lengths,  with  differences  between  the  two  groups 
increasing  as  the  sizes  increase. 

•  ’Larger  Arm  Circumferences  for  all  sizes. 

•  ’Larger  Thigh  Circumferences  for  all  sizes. 

•  Shorter  Waist  Back  Lengths. 

•  Larger  Scye  Circumferences. 


It  should  be  noted  that  the  above  differences  are  a  result  of  comparing  only  the  Navy 
misses  to  ASTM  misses  values.  The  addition  of  the  junior  and  womens  sizes  should  provide 
greater  accommodation. 


’These  were  garment  regions  which  were  too  small  in  current  Navy  garments. 


13 


The  next  step  was  working  with  pattern  makers  and  graders  from  the  Navy  and 
industry  to  develop  realistic  grading  for  those  dimensions  required  by  pattern 
makers.  Using  the  composite  system  as  a  foundation,  adjustments  were  based  on 
recommendations  from  pattern  makers  and  graders  with  regard  to  the  feasibility  of 
indicated  changes.  For  example,  a  3-inch  addition  to  the  hip  area  was  thought  to  be 
too  extreme,  and  one  that  might  result  in  an  oddly  curved  garment.  A  two-inch 
addition  was  made,  and  a  few  sizes  were  added  in  exchange.  The  final  numbers, 
calculated  in  terms  of  +.  differences  from  size  12,  are  given  in  Table  4.  The  data  are 
shown  in  eighths  of  inches,  the  unit  of  measurement  used  by  pattern  makers.  This 
final  set  of  sizes  are  shown  by  key  dimensions  in  Figures  5  and  6.  As  with  Figures  2 
and  3,  the  key  dimension  values  for  each  size  are  represented  by  the  lower  right  hand 
corner  of  each  size  category.  A  single  category  encloses  all  women  in  the  sample  who 
are  smaller  for  both  key  dimensions,  except  those  who  arc  small  enough  to  be 
included  in  a  smaller  category.  This  is  an  educated  guess  at  who  will  wear  each 
size.  Actual  clothing  size  will  vary  depending  on  design,  case,  and  fabric. 

Two  cautions  should  be  emphasized  for  users  of  this  sizing  system:  First,  it  is 
important  to  remember  that  the  values  in  these  tables  arc  body  measurements  ar.d  that 
appropriate  adjustments  must  be  added  for  pattern  making.  Second,  this  sizing 
program  is,  as  yet,  experimental  and  should  be  thoroughly  fit-tested  before 
wholesale  use  is  made  of  it. 
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TABLE  4.  Proposed  Sizing  System  for  Navy  Women's  Clothing 


Misses 

Petite 


10 


12 


14 


16 


18 


20 


Neck  Circumference 


1/8 


1-8 


1M 


147/® 


1/4 


3/8 


3 '8 


38 


Shoulder 

Circumference 


7/8 


7/8 


-1 


14 


-l1'4 


42 


17 


+  1W 


+  13 


+  1 


14 


3  4 


Chest  Circumference 
at  Scye 


7.8 


7.8 


-1 


14 


35’7 


4-1 


1  4 


+  1 


58 


+  1 


58 


Chest  Circumference 
below  Bust 


3  4 


-1 


31  ;| 


7/8 


+  1 


+  1"" 


+  1' 


+  11'4 


Waist  Back  Length 


:18 


1/4 


Sleeve  Outseam* 


I  '4 


22s'8 


Sleeve  Length* 


1  4 


1  4 


38 


38 


32 


3  4 


38 


17 


I  3 


Sleeve  Inseam* 


17.7 


Waist  Height 


I  8 


18 


1  8 


1/8 


42 


3  4 


18 


18 


18 


Crotch  Height 


32 1,4 


Crotch  Length 


38 


3  8 


r: 


17 


27 


5  8 


5.8 


3  4 


3  4 


Arm  Circumference 


17 


5  H 


5  5 


13 


14 


5  ft 


*>/» 


Scyc  Circumference 


)  5 


1? 


19U 


12 


S'H 


S  h 


Thigh  Circumference 


34 


-V 


-l1 


26 


5  8 


+  1 


1  8 


+  l‘ 


+  1’ 


Rise 


!  5 


1  8 


10' 


18 


I  8 


Bust  Circumference 


-1 


17 


-1 


1.7 


37' 


+  1'': 


+  2 


+  2 


+  2 


Waist  Circumference 


-1 


-l'7 


-1'* 


17 


29' 7 


+  112 


+  2 


+  2 


+  2 


Hip  Circumference 


-1 


-1 


17 


-1" 


17 


40 


+  1 


17 


+  2 


+  2 


+  2 


*Bodv  measurement 
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TABLE  4.  Proposed  Sizing  System  for  Navy  Women's  Clothing  (cont'd) 


12 

14 

16 

18 

14 1/8 

IBB 

Hi 

42n 

+  1'4 

+  l3'4 

+  i34 

357'8 

+  1'4 

+  l58 

+  i58 

3178 

+  1 

+  l'4 

+  l'4 

17' 8 

+  '4 

+'4 

+  '4 

2451 

+  '4 

+  '4 

+  '4 

343 4 

+38 

IBB 

Hi 

19'* 

0 

0 

0 

463  8 

+  's 

+'» 

+18 

34* 4 

0 

0 

0 

30s  8 

+5'8 

+34 

+34 

12'7 

BM 

IBB 

KB 

20' 8 

+'* 

119 

+58 

26' 4 

+  i'8 

+  1'- 

+  i': 

■j  'y  1  ft 

+'•* 

+  '8 

+  '8 

37*-- 

+  i'“ 

+  2 

IB 

29'* 

+  1'* 

119 

IB 

40 

+  1' - 

IBB 

KB 

17 
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TABLE  4.  Proposed  Sizing  System  for  Navy  Women’s  Clothing  (cont’d) 


Neck 

Circumference 


Shoulder 

Circumference 


Chest 

Circumference 
at  Scyc 


Chest 

Circumference 
below  Bust 


Waist  Back 
Length 


Sleeve  Outscam* 


Sleeve  Length* 


Sleeve  Inseam* 


Waist  Height 


Crotch  Height 


Crotch  Length 


Arm 

Circumference 


Scyc 

Circumference 


Thigh 

Circumference 


Bust 

Circumference 


Waist 

Circumference 


Hip 

Circumference 


8 

10 

1'4 

J4 

-l’4 

-l14 

-l14 

-l14 

-1 

-1 

.1  4 

]  4 

14 

1  4 

3  8 

0 

0 

\  B 

1  8 

0 

0 

.is  .is  is 


-1  -l1’  -I'- 


371:  +1'- 


29i:  +1'-  +2 


+  1,: 


’Body  measurement 

1 

IK 

TABLE  4.  Proposed  Sizing  System  for  Navy  Women’s  Clothing  (cont'd) 


Neck  Circumference 


Shoulder 

Circumference 


Chest  Circumference 
at  Scyc 


Chest  Circumference 
below  Bust 


Waist  Back  Length 


Sleeve  Outseam* 


Sleeve  Length* 


Sleeve  Inream* 


Waist  Height 


Crotch  Height 


Crotch  Length 


Arm  Circumference 


Scyc  Circumference- 


Thigh  Circumference- 


Rise 


Bust  Circumference- 


Waist  Circumference- 


Hip  Circumference 


’Body  measurement 


Women's 

Regular 


rg 


7* 


78 


3  8 


1-2 


-1‘ 


-1* 


-1 


10 


14 


-T 


-1 


14 


-1 


I  8 


58 


3  4 


-1 


-1 


-1 


5  8 


-T 


-l1 


38 


1  8 


5  8 


58 


-r 


-r 


ii  j 


-i 


1-2 


12 


14 


78 


42’ 


36 


31 


7  8 


16’ 


23 


5  8 


33 


3  4 


lb1 


44 


33 


33’ 


29 


3  4 


13 


5  ft 


19 


3  4 


28’ 


11 


1  8 


37 


12 


29’: 


42 


14 


+  1* 


+  114 


+  1 


3  8 


I  8 


58 


58 


+  T 


+  1': 


+  1 


I  2 


16 


+  1 


3  4 


+r 


+  2 


+  2 


+  1 


i ; 


+  2 


18 


3  8 


+  T* 


+  1' 


+  ’ 


I  3 


+  2 


+  2 


+  2 
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TABLE  4.  Proposed  Sizing  System  for  Navy  Women’s  Clothing  (cont’d) 


Neck  Circumference 


Shoulder 

Circumference 


Chest  Circumference 
at  Scyc 


Chest  Circumference 
below  Bust 


Waist  Back  Length 


Sleeve  Outseain' 


Sleeve  Length* 


Sleeve  Inscam" 


Waist  Height 


Crotch  Height 


Crotch  Length 


Arm  Circumference 


Scyc  Circumference 


Thigh  Circumference 


Rise 


Bust  Circumference 


Waist  Circumference 


Hip  Circumference 


’Body  measurement 


Women’s 

Tall 


rs 


)4 


14 


1  s 


J  4 


-1 


14 


-r 


-l 


Js 


1  s 


5S 


5  S 


-l1 


-1’- 


-1'*’ 


10 


14 


-1' 


-1’ 


.1  s 


-1 


r: 


-1 


i  : 


12 


14’* 


42” 


36' 


31 


17 


is 


24' 


34 5 


19” 


463 


34’ 


31' * 


131 


20 


28 


12’ 


37 


r: 


2y> 


42 


14 


14 


+  1’ 


+  1’ 


+  1 


1/4 


19 


.  1  » 


5  8 


5  8 


+  1’ 


+  1 


i : 


+r 


+  1’ 


16 


+  13 


+  1 


1  4 


i.: 


.  > » 


+  2 


+  2 


+  2 


18 


JS 


+  1 


1  4 


+  l‘ 


+  2 


20 
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TABLE  4.  Proposed  Sizing  System  for  Navy  Women’s  Clothing  (cont’d) 


Junior 

Petite 


10 

12 

14 

16 

Neck  Circumference 

14 

147/B 

+  1'4 

+  ” 

Shoulder 

Circumfererce 

-I*4 

42 12 

+  114 

+  1J4 

Chest  Circumference 
at  Scye 

-l'4 

35’- 

+  1M 

r* 

Chest  Circumference 
below  Bust 

-l 

31’" 

+  1 

+ 1 14 

Waist  Back  Length 

14 

15'* 

+  1'4 

+r4 

Sleeve  Outscam* 

J  4 

22s" 

+  '■* 

Sleeve  Length* 

y» 

3214 

+  Je 

+1'2 

Sleeve  Inseam* 

0 

17' * 

0 

0 

Waist  Height 

10 

42V4 

+'8 

XI8 

Crotch  Height 

0 

32' 4 

0 

0 

Crotch  Length 

-*• 

27 

+  58 

+’4 

Arm  Circumference 

5  6 

1254 

+  *■• 

Scye  Circumference 

_r: 

20 

+  5-*  1 

Thigh  Circumference 

«  1  !» 

•  4 

25!  ’ 

+  1  '  ' 

1!2 

Rise 

\  n 

10' ? 

+  '* 

+  .« 

Bust  Circumference 

-i'- 

37' 2 

-» 1,: 

+  2 

Waist  Circumference 

-i’2 

29' 2 

+  1'2 

+  2 

Hip  Circumference 

-i,: 

38 

+  T- 

+  2 

‘Body  measurement 
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TABLE  4.  Proposed  Sizing  System  for  Navy  Women’s  Clothing  (cont’d) 


Junior 

Regular 


1(1 

12 

14 

16 

Neck  Circumference 

J'4 

14w 

+  ’’4 

+  '■> 

Shoulder 

Circumference 

-1“ 

4217 

+  T4 

+  1J4 

Chest  Circumference 
at  Scye 

-I14 

3517 

+  T4 

r* 

Chest  Circumference 
below  Bust 

-1 

32 r" 

+  1 

+11'4 

Waist  Back  Length 

J4 

16'" 

+  M 

+•* 

Sleeve  Outseam* 

J/4 

23'" 

+  1"4 

+’4 

Sleeve  Length* 

VS 

* 

33V4 

+  w 

+  .7 

Sleeve  Inscam* 

0 

1812 

0 

0 

Waist  Height 

,1  s 

44'" 

+  ,s 

Crotch  Height 

0 

331 4 

0 

0 

Crotch  Length 

J’2 

28 

+V4 

Arm  Circumference 

JB 

12J " 

Scye  Circumference 

J*2 

20 

-*■ 1  * 

+  '* 

Thigh  Circumference 

•  l” 

2V J 

+  1,R 

l'7 

Rise 

J  6 

II1" 

+ 1  " 

Bust  Circumference 

37 1 2 

+1'2 

+  2 

Waist  Circumference 

-l12 

2917 

+1w 

+2 

Hip  Circumference 

•r- 

38 

+  1''2 

+  2 

‘Body  measurement 
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TABLE  4.  Proposed  Sizing  System  for  Navy  Women’s  Clothing  (cont’d) 


Junior 

Tall 


10 

12 

14 

16 

Neck  Circumference 

_l/4 

147* 

+*4 

+" 

Shoulder 

Circumference 

42" 

+i" 

+  1" 

Chest  Circumference 
at  Scye 

•l"4 

35" 

+i" 

1" 

Chest  Circumference 
below  Bust 

-1 

3 17" 

+ 1 

+ 1 1,4 

Waist  Back  Length 

J'4 

17" 

+" 

+  " 

Sleeve  Outscam* 

1  4 

24" 

+  '4 

Sleeve  Length* 

A* 

34’ 4 

+" 

+  " 

Sleeve  Inseam* 

0 

19" 

0 

0 

Waist  Height 

46" 

+" 

.. 

+  " 

Crotch  Height 

0 

33' 4 

0 

0 

Crotch  Length 

J'2 

29" 

+" 

+" 

Arm  Circumference 

_5s 

12 

+" 

+" 

Scye  Circumference 

J'2 

20M 

+" 

Thigh  Circumference 

•i" 

25 

+1" 

l1- 

Rise 

.1 * 

12" 

+  '" 

+" 

Bust  Circumference 

37* 7 

+  r! 

+  2 

Waist  Circumference 

-i" 

29" 

+  i17 

+  2 

Hip  Circumference 

•T7 

38 

+  i" 

+  2 

‘Body  measurement 
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APPENDIX  A 


Weight 

Height 

Neck 

Circumference 


Shoulder 

Circumference 


Chest 

Circumference 
at  Scye 

Bust 

Circumference 

Chest 

Circumference 
below  Bust 

Waist 

Circumference 

Hip 

Circumference 

Waist  Back 
Length 

Sleeve  Inseam 


Sleeve  Outseam 


MEASUREMENT  DESCRIPTIONS 


Weight  to  the  nearest  0.25  pound  of  a  subject  standing  on 
the  center  of  a  balance  scale  platform. 

The  vertical  distance  from  the  floor  to  the  top  of  the  head. 

The  circumference  of  the  base  of  the  neck  (this 
circumference  is  not  in  a  plane  perpendicular  to  the  axis  of 
the  neck). 

The  horizontal  circumference  of  the  shoulders  measured  at 
the  level  of  the  greatest  lateral  protrusion  of  the  deltoid 
muscles. 

The  horizontal  circumference  of  the  trunk  measuied  with 
the  tape  high  in  the  armpits. 


The  horizontal  circumference  of  the  trunk  measured  with 
the  tape  passing  over  the  bra  points. 

The  horizontal  circumference  of  the  trunk  measured  at  a 
level  just  below  the  cups  of  the  bra. 


The  horizontal  circumference  of  the  waisi  at  the  "natural" 
waist  level 

The  maximum  circumference  of  the  hips  at  the  level  of  the 
maximum  posterior  protrusion  of  the  buttocks. 

The  surface  distance  from  the  waist  to  cervicale. 


The  distance  from  the  anterior  edge  of  the  armpit  to  the 
little  finger  side  of  the  wrist  measured  with  the  arm 
slightly  abducted,  the  palm  held  forward,  and  the  tape 
tense. 

The  distance  from  acromialc  to  the  thumb  side  of  the  wrist 
measured  with  the  arm  slightly  abducted,  the  palm  held 
forward,  and  the  tape  tense. 


27 


APPENDIX  A 


Sleeve  Length 


Waist  Height 
(outseam) 

Crotch  Height 
(inseam) 

Upper  Thigh 
Circumference 


Scye 

Circumference 
Cioteh  Length 


Forearm 
Ci  reunite  re  nee 


MEASUREMENT  DESCRIPTIONS  (Cont’d.) 


A  tape  with  its  zero  point  on  the  midline  of  the  spine  is 
passed  horizontally  around  the  right  shoulder  and  over  the 
tip  of  the  elbow  to  the  wrist  landmark.  The  measurement  is 
made  while  the  subject  holds  her  arms  up  in  a  horizontal 
position  parallel  to  the  standing  surface  and  joins  them  by 
bringing  the  fists  together  at  the  metacarpophalangeal  and 
proximal  interphalangeal  knuckles.  The  forearms  and  fists 
are  in  a  straight  line. 

The  vertical  distance  from  the  floor  to  the  natural  waist 
level. 

The  vertical  distance  from  the  floor  to  the  midpoint  of  the 
crotch. 

The  circumference  of  the  leg  in  a  plane  perpendicular  to 
its  axis  measured  at  the  level  of  the  lowest  point  of  the 
gluteal  furrow. 

The  circumference  of  the  scye  measured  with  the  tape 
passing  through  the  armpit  and  over  acromion. 

The  surface  distance  measured  from  the  waistfront  at  the 
level  of  the  natural  waist  through  the  crotch  to  the  waist 
back  at  the  same  level. 

The  maximum  circumference  of  the  lower  arm  as  measured 
in  a  plane  perpendicular  to  its  long  axis.  The  elbow  is 
flexed  90  degrees,  the  upper  arm  is  horizontal,  and  the  fist 
is  tightly  clenched. 
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APPENDIX  B 

PRELIMINARY  SIZING  TABLES  IN  DEVELOPMENT 
OF  A  SIZING  PROGRAM  FOR  NAVY  WOMEN’S  UNIFORMS 
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H-l.  Reg/cvsed  Means  (corn'd) 


TABLE  B-l  Regressed  Means  (cont’d) 
Size  18 


Petite 

Regular 

Tall 

Misses 

Misses 

Misses  * 

Whites 

Blacks 

Wliites 

Blacks 

Whites 

Blacks 

Neck  Circumference 

14.20 

14.39 

14.35 

14.58 

14.49 

14.77 

Shoulder  Circumference 

47.15 

47.03 

47.29 

47.38 

47.44 

47.74 

Chest  Circumference  at  Scye 

40.00 

39.77 

40.12 

40.01 

40.24 

40.25 

Chest  Circumference  below  Bust 

35.82 

35.23 

35.97 

35.44 

36.12 

35.05 

Waist  Back  Length 

15.76 

15.60 

16.45 

16.33 

17.15 

17.05 

Sleeve  Outseam 

22.24 

23.11 

23.45 

24.38 

24.65 

25.65 

Sleeve  Length 

>2  jj 

33.01 

33.79 

34.57 

35.19 

36.12 

Sleeve  Inseam 

16.70 

17.49 

17.76 

18.80 

18.82 

20.11 

Waist  Height 

39.75 

39.85 

42.21 

42.35 

44.66 

44.84 

Crotch  Height 

28.66 

29  33 

30.71 

31.50 

32.75 

33.68 

Crotch  Length 

29.97 

29.51 

30.54 

29.47 

31.12 

29.43 

Arm  Circumference 

14.28 

14.56 

13.91 

14.02 

13.54 

13.48 

Scyc  Circumference 

18.69 

20.31 

18.84 

20.11 

18.99 

19.92 

Thigh  Circumference 

28.14 

28.80 

27.77 

28.58 

27.40 

28.37 

Rise 

11.10 

10.53 

11.50 

10.83 

11.91 

■BB 

3 


Willi  Allowance  for  lixlierne  Values 


Allow  2  inches  of  ei'ra  material  not  included  in  these  values 


While  Values. 
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Allow  2  inches  of  ealra  material  not  included  in  these  values 


